Acute and delayed apoptosis induced by thymidine deprivation correlates with expression of p53 and p53-regulated genes in colon carcinoma cells.
The endogenous expression of p53 and p53-regulated genes has been examined in a thymidylate synthase-deficient colon carcinoma cell line (TS-) and a derived mutant clone (Thy4) that exhibit acute or delayed apoptotic responses, respectively, when released from G0 synchrony under conditions of dThd starvation. These cell clones demonstrate heterozygosity in p53, thereby expressing one wt allele and one with an A-->C point mutation at codon 240. Following release from G0, upregulated expression of both alleles occurred. During apoptosis in TS-, a wtp53 phenotype was expressed and in Thy4 during cytostasis, a mp53 phenotype was manifested, as determined from the ratios of wtp53/mp53 proteins, transactivation of p50-2 (a wtp53-responsive CAT reporter construct) and the endogenous expression of MDM2. Neither cytotoxicity nor cytostasis correlated with expression of p21Waf1/Cip1 Thy4 cells sustained accumulation of high levels of Bax in a wtp53-independent and dThd-independent manner and survival was associated with upregulated expression of Bcl-2. In contrast, Bax expression decreased in TS- during apoptosis, except in a highly resistant subpopulation that retained high levels of Bax. Data suggest that resistant cells (Thy4) can sustain high Bax expression and that Bcl-2 is upregulated in response to an apoptotic stimulus due to the absence of negative regulation by wtp53.